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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a journal bearing 
reducing friction between a crank journal and bearing 
surfaces from low to high temperature of an engine and 
particularly preventing metallic contact of a sliding part 
during a low temperature start. 

SOLUTION: An upper bearing 1 and a lower bearing 2 
each formed in semicircular shapes are annularly 
arranged by abutting each of their end faces. Grooves 4 
and 5 are communicated in circumferential directions of 
the bearing surfaces 1 a and 2a. A one portion of the 
groove 5 of the lower bearing 2 is formed with a narrow 
groove width and a deep groove depth. By composing 
this device so, when temperature of the engine is low, 
highly viscous lubricating oil is accumulated in a band 
shape at the one portion of the groove 5 of the bearing 
surface 2a of the lower bearing 2 for supporting the 
crank journal 3, and so the metallic contact of the sliding , ^ "^^f ..-i 
part during the low temperature start can be prevented ' ' ' ' 

for preventing increase of the friction. 
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* NOTICES * 




«JPO cLnd NCI PI are not responsible for any 
, damages caused by the use of this translation. 

"l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is prepared in a cylinder block, and in joumal bearing which supports the crank journal 
of a crankshaft to revolve free [ rotation ], each end face is made to contact, the up bearing and the 
lower-shaft carrier in which each was formed in the shape of an abbreviation semicircle are arranged 
£innularly, and it is prepared, and is joumal bearing characterized by making the slot which formed 
deeply the depth of flute of the part where this width of face is narrow while forming the width of 
face of an about narrowly open for free passage a part to the hoop direction of the bearing surface. 
[Claim 2] Joumal bearing according to claim 1 characterized by forming so that the depth may 
become deep gradually, while forming the slot which said bearing surface was made to open for free 
passage towards the part where the load of the imposed load of a crankshaft is carried out so that 
width of face may become narrow gradually. 



[Translation done.] 
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* NOTICES * 

MPO and NCIPI are not responsible for any 
damages caused by tihe use o£ this translation. 

"l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to journal bearing which reduces friction imtil it 
results [ from a low-temperature region ] in a pyrosphere especially about journal bearing which 
supports the crank jovunal of a crankshaft to revolve. 
[0002] 

[Description of the Prior Art] Generally, as an engine is shown in drawing 7 , it is made to support 
by joumal bearing which contacted and arranged annularly the end face of the up bearing 21 and the 
lower-shaft carrier 22 in which each was formed in the shape of an abbreviation semicircle in the 
crank joumal 23, and the lubrication of the bearing surfaces 21a and 22a of this joumal bearing is 
carried out to the lubricating oil fed by the oil pump which is hot illustrated. As shown in drav^ng 2 
and drawing 3 , while forming a slot 24 in the hoop direction of bearing surface 21a of the up 
bearing 21 in such joumal bearing As oil feed-holes 21b which opens a slot 24 and peripheral face 
21c for free passage to radial [ of bearing surface 21a ] was prepared by plurality and it was shown in 
drawing 7 and drawing 8 , the crevice 25 for leading the lubricating oil supplied to the slot 24 to 
bearing surface 22a was formed in the both ends of bearing surface 22a of the lower-shaft carrier 22. 
And by a lubricating oil's spreading round the bearing surfaces 21a and 22a by rotation of a crank 
journal 23, and minding an oil film between a crank joumal 23 and the bearing surfaces 21a and 22a, 
it was constituted so that fiiction might be reduced. 

[0003] By the way, generally the engine made to lightweight-ize has spread widely by using the 
cylinder block made from an aluminimi containing alloy in recent years. In such an engine, even if a 
cylinder block is a product made from an aluminum containing alloy, the crankshaft is formed with 
steel, the differential thermal expansion of both at the time of an engine elevated temperature is 
taken into consideration, and the path clearance of the crank joumal 23 at the time of engine low 
temperature and the bearing surfaces 21a cuid 22a of joumal bearing is set up minutely beforehand. 
Therefore, especially at the time of engine low-temperature starting, in the sliding section with a 
crank joumal 23, metallic contact happened with the part which receives the imposed load of the 
lower-shaft carrier 22, and there was a possibility that the sliding section might be burned because 
fiiction increases. 

[0004] Moreover, joumal bearing which supplied lubricating oils enough between a crank joumal 
and the bearing surface at the time of elevated-temperature quantity rotation of an engine was known 
from the former by extending the slot 24 formed in the up bearing 21 of joumal bearing, and making 
the hoop direction of the bearing surfaces 21a and 22a open for free passage. However, in this 
joumal bearing, since the width of face of a slot was wide, there was a problem that the tap tone of a 
crankshaft and vibration will arise, by the part which receives the imposed load of joumal bearing in 
the lower-shaft carrier 22. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, having been made in view of the above-mentioned 
situation, and controlling generating of the tap tone of a crankshaft, this invention reduces the 
friction of a crank joumal until it results from the time of engine low temperature at the time of an 
elevated temperature, and the bearing surface, and aims at offering joumal bearing which prevents 
metallic contact of the sliding section at the time of low-temperature starting especially. 
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[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, among this 
inventions invention according to claim 1 In journal bearing which is prepared in a cylinder block 
"and supports the crank journal of a crankshaft to revolve free [ rotation ] Each makes each end face 
contact, arranges annularly the up bearing and the lower-shaft carrier which were formed in the 
shape of an abbreviation semicircle, and is prepared, and it is journal bearing characterized by 
making the slot which formed deeply the depth of flute of the part where this width of face is narrow 
while forming the width of face of an about narrowly open for free passage a part to the hoop 
direction of the bearing surface. 

[0007] Thus, since a hyperviscous lubricating oil stagnates to band-like m a part of slot formed in the 
bearing surface and supports a crank journal with constituting at the time of engine low temperature, 
the friction in the sliding section at the time of engine starting can be reduced. Moreover, since it 
formed with the easy structure where the slot was added to the lower-shaft carrier, increase of cost 
and weight can be controlled and sharp reduction of friction can be realized. 
[0008] Moreover, invention according to claim 2 is characterized by forming the slot which the 
bearing surface was made to open for free passage towards the part where the load of the imposed 
load of a crankshaft is carried out, so that the depth may become deep gradually, while forming so 
that width of face may become narrow gradually among this inventions. 

[0009] Thus, with constituting, metallic contact of the sliding section of the crank journal and the 
bearing surface at the time of engine low-temperature starting is prevented, and it becomes possible 
to reduce the friction at the time of engine starting to the maximum extent. Moreover, since the depth 
of flute was deeply formed as the width of face of a slot became narrow, it can prevent that the 
amount of supply of a lubricating oil is insufficient because a flute width decreases, and an oil film 
goes out. 
[0010] 

[Embodiment of the Invention] The configuration of joxunal bearing of the gestalt of 1 operation of 
this invention is explained based on drawing 1 thru/or drawing 5 . First, the outline of journal 
bearing of the gestalt of this operation is explained. As shown in drawing 1 , journal bearing of the 
gestalt of this operation arranges annularly the up bearing 1 and the lower-shaft carrier 2 in which 
each was formed in the shape of an abbreviation semicircle, and has structure supported to revolve 
with bearing surface la of the up bearing 1, and bearing surface 2a of the lower- shaft carrier 2 for a 
crank joumal 3, enabling free rotation. Moreover, as shown in journal bearing of the gestalt of this 
operation at drawing 1 , the slots 4 and 5 which were open for free passage so that it might extend to 
the hand of cut of a crank joumal 3 are formed in the bearing surfaces la and 2a, and oil feed-holes 
lb for supplying the lubricating oil fed by the oil pump which is not opened for free passage and 
illustrated in slots 4 and 5 to the bearing surfaces la and 2a is formed in the up bearing 1. And it has 
structure formed so that the depth may become deep in connection with width of face becoming 
narrow while being formed so that width of face may become narrow gradually as it goes to the part 
(the range of H in drawing 1 R> 1) which receives the imposed load of the crank joumal 3 of the slot 
5 where joumal bearing of the gestalt of this operation was formed in bearing surface of lower-shaft 
carrier 2 2a. In addition, the sign 6 shown in drawing 1 is a bolt with which a cylinder block and a 
sign 7 conclude a bearing cap 7 to a bearing cap, and a sign 8 makes a cylinder block 6 conclude it. 
And the cylinder block 6 and the bearing cap 7 are formed of the aluminum containing alloy, oil 
^cHt^eHe** 9 fQj. ****(ijig) q[i fg(j \yy fY^Q pump (not shown), as shown in drawing 1 is formed in 
the cylinder block 6, and this oil ****** 9 is opened for free passage by oil feed zone 6b formed in 
up bearing fitting section 6a mentioned later at the concave. 

[001 1] Next, joumal bearing of the gestalt of this operation is explained to a detail. First, the 
configuration of the up bearing 1 is explained to a detail. The band-like plate of predetermined width 
of face (W in drawing 3 ) is formed in the shape of an abbreviation semicircle, and the up bearing 1 
becomes, as shown in drawing 2 , and it is installed in the cylinder block 6 by fitting into up bearing 
fitting section 6a formed in the cylinder block 6 in peripheral face Ic. Moreover, as shown in 
drawing 2 and drawing 3 , the up bearing 1 has Id of heights which made peripheral face Ic project, 
is making Id of these heights engage with engagement slot 6c (to refer to drawing 1 ) formed in the 
cylinder head 6, and has stmctxire positioned. Moreover, as shown in drawing 2 and drawing 3 , 
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while having predeterminedwidth of face (Wl in drawing 3 ), it is formed in bearing surface la of 
the up bearing 1 so that the slot 4 with the predetermined depth (Dl in drawing 2 ) may extend in a 
•hoop direction. Furthermore, as shown in drawing 2 and drawing 3 , two or more oil feed-holes lb 
] which opens for free passage the slot 4 formed in bearing surface la and oil feed zone 6b formed in 
,^up bearing fitting section 6a is prepared in the up bearing 1 . 
[0012] Next, the configuration of the lower-shaft carrier 2 is explained to a detail. As shown in 
drawing 4 and drawing 5 , the band-like plate of the up bearing 1 and this width of face (W in 
drawing 3 and drawing 5 ) is formed in the shape of an abbreviation semicircle, the lower-shaft 
carrier 2 becomes, and fitting is carried out to lower-shaft carrier fitting section 7a by which 
peripheral face 2c was formed in the bearing cap 7. And this lower-shaft carrier 2 concludes the 
bearing cap 7 by which fitting was carried out with a bolt 8 to a cylinder block 6, and it has structure 
which forms annular journal bearing by comparing mutually the end face of each bearing 1 and 2. In 
addition, as shown in drawing 4 and drawing 5 , the lower-shaft carrier 2 has 2d of heights which 
made peripheral face 2c project, and has structure positioned by making it engage with engagement 
slot 7c which formed 2d of these heights in the bearing cap 7. Moreover, as shown in drawing 4 and 
drawing 5 , the slot 5 which is open for free passage into the slot 4 of bearing surface la of the up 
bearing 1 is established in bearing surface 2a of the lower-shaft carrier 2. And the depth is formed in 
max while this slot 5 is formed so that the depth may become deep in connection with width of face 
becoming narrow while it is formed so that width of face may become narrow gradually as it goes to 
the part (the range of H in drawing 1 and drawing 4 ) which receives the imposed load of a crank 
journal 3, and width of face is formed in min in the range of H in drawing 4 of the bearing surface. 
Moreover, it has the structure of making the tap tone of a crankshaft, and vibration controlling, by 
forming minutely the flute width (W2 in dravsdng 5 ) in the range of H in drawing 4 of the lower- 
shaft carrier 2. 

[0013] Moreover, in journal bearing of the gestalt of this operation, the engine is set up in 
consideration of the differential thermal expansion of the cylinder block 6 made from an aluminum 
containing alloy and bearing cap 7 at the time of an elevated temperature, and the iron crank journal 
3 beforehand minutely [ the path clearance of a crank joumal 3 and the bearing surfaces la and 2a of 
joumal bearing ]. In addition, only the part (the range of H in drawing 4 ) which receives the 
imposed load of a crank joumal 3 for the slot 5 of bearing surface 2a of the lower-shaft carrier 2 is 
narrow in width of face, and the depth may be formed deeply, and you may form so that it may be 
open for free passage into the slot 5 of other parts. 

[0014] In such a configuration, an operation of joumal bearing of the gestalt of this operation is 
explained. As shown in drawing 1 , the lubricating oil fed by the oil pump which is not illustrated 
flows into oil feed zone 6b formed in up bearing fitting section 6a through oil ****** 9 formed in 
the cylinder block 6, and is supplied to a slot 4 from two or more oil feed-holes lb of the up bearing 
1. And since the path clearance between the bearing surfaces la and 2a and a crank joumal 3 is 
expanded and this path clearance intervenes in a lubricating oil by the differential thermal expansion 
of the cylinder block 6 made from an alimiimun containing alloy and a bearing cap 7, and the iron 
crank joumal 3 in case an engine is an elevated temperature, the lubrication of the sliding section of 
the bearing surfaces la and 2a and a crank joumal 3 is carried out, and it can mitigate fiiction. 
[0015] moreover, at the time of an engine shutdown (at the time of engine low temperature) While 
the bearing surfaces la and 2a of joumal bearing and path clearance with a crank joumal 3 become 
minute Because oil ****** 9^ oil feed zone 6b, a slot 4, and a slot 5 are fiill of a lubricating oil and 
the viscosity of a lubricating oil increases because an oil temperature is still lower The lubricating oil 
it was [ lubricating oil ] fiiU of the part (the range of H in drawing 1 and drawing 4 ) which formed 
width of face narrowly in the slot 5 stagnates to band-like, without the ability flowing with one's 
tension. By this, a crank joumal 3 will be supported in the condition of having floated from bearing 
surface 2a to the lubricating oil which stagnated to band-like. Therefore, metallic contact of the 
sliding section of the crank joumal 3 and the bearing surfaces la and 2a at the time of engine starting 
can be prevented, increase of the friction at the time of engine starting can be prevented, and printing 
of the sliding section can be prevented. Moreover, since width of face formed so that the depth might 
become deep with a slot 5 becoming narrow, the cross section can be maintained also in the part 
where a flute width is narrow, and the lubrication engine performance which did not become the 
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short supply of a lubricating oil and was stabilized can be demonstrateoTFurthermore, since the 

imposed load of a crankshaft formed minutely the flute width of the part by which a load is carried 
•out, the tap tone of a crankshaft and vibration can be controlled. Moreover, since it is the structure 
' easy [ which carried out additional processing of the slot ] for the bearing surface of the lower-shaft 
^carrier of the conventional journal bearing, large increase of cost and weight can be avoided and it 

can carry out easily. 

[0016] 

[Effect of the Invention] Among this inventions, according to invention according to claim 1 , make 
each end face contact, and arrange annularly the up bearing and the lower-shaft carrier in which each 
was formed in the shape of an abbreviation semicircle in journal bearing, and they are prepared. 
Since the hoop direction of the bearing surface was made to open for free passage the slot which 
formed deeply the depth of flute of the part where this width of face is narrow while forming 
narrowly the width of face which is about a part, at the time of engine low temperature When a 
hyperviscous lubricating oil stagnates to band-like in a part of slot formed in the bearing surface and 
a crank journal is supported by the lubrication which this stagnated, the friction of the sliding section 
at the time of engine starting can be reduced sharply. Moreover, since it formed in the conventional 
lower-shaft carrier with the easy structure which carried out additional processing of the slot, 
increase of cost and weight can be controlled and it can carry out easily. 

[0017] Moreover, among this inventions, according to invention according to claim 2, since it was 
formed towards the part where the load of the imposed load of a crankshaft is carried out so that the 
depth might become deep gradually while forming the slot which the bearing surface was made to 
open for free passage so that width of face might become narrow gradually Metallic contact of the 
sliding section of the crank joumal and the bearing surface at the time of engine low-temperature 
starting is prevented, and it becomes possible to reduce the friction at the time of engine starting to 
the maximum extent, moreover, the thing to which the width of face of a slot becomes narrow and 
which a flute width decreases since it was alike, and it followed and the depth of flute was formed 
deeply ~ the amount of supply of a lubricating oil — being insufficient — oil film piece — a 

thing [ like ] can be prevented. Furthermore, since the imposed load of a crankshaft formed minutely 
the flute width of the part by which a load is carried out, the tap tone of a crankshaft and vibration 
can be controlled. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Joumal bearing of the gestalt of this operation is the explanatory view showing the 

condition of having been installed in the cylinder block. 

[Drawing 2] It is the front view of the up bearing in joumal bearing. 

[Drawin g 3] It is the top view of the up bearing in joumal bearing. 

[Drawing 4] It is the front view of the lower-shaft carrier in joumal bearing of the gestalt of this 
operation. 

[Drawing 5] It is the top view of the lower-shaft carrier in joumal bearing of the gestalt of this 
operation. 

[Drawing 6] The conventional joumal bearing is the explanatory view showing the condition of 
having been installed in the cylinder block. 

[Drawing 7] It is the front view of the lower-shaft carrier in the conventional joumal bearing. 
[Drawing 8] It is the top view of the lower-shaft carrier in the conventional joumal bearing. 
[Description of Notations] 

1 Up Bearing 

la Bearing surface (up bearing) 

2 Lower-Shaft Carrier 

2a Bearing surface (lower-shaft carrier) 

3 Crank Joumal 

4 Slot (Up Bearing) 

5 Slot (Lower-Shaft Carrier) 

[Translation done.] 
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[Drawing 31 
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[Drawing 4] 




[Drawing 5 ] 
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[Drawing 6] 




[Drawing 7] 
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